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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
During the online discussion at RAN2#115-e meeting [1], the following related to LCG extension was agreed:
	· The length of LCG to be extended to 8 bits (i.e., at most 256 LCGs).
· New Short (Truncated) BSR format to specified that has a fixed size and consists of an 8-bit LCG ID field and an 8-bit Buffer Size field.


During the online discussion at RAN2#116-e meeting [2], the following related to BSR formats were agreed:
	· Support of Extended BSR by an IAB-MT is an optional capability. 
· The same format is adopted for Extended Long and Extended Long Truncated BSR. 
· Reserved values from the one-octet eLCID space are used to identify new Extended BSR formats. 
· Extended LCG space (max 256 LCGs) shall also apply to pre-emptive BSR. 
· Extended pre-emptive BSR format shall be identical to the Extended Long BSR format. 
· When the Extended BSR is configured, the selection between Extended BSR and legacy BSR is not left to IAB-MT implementation. 
· When the Extended BSR is configured, if the maximum LCGID among the configured LCGs is 7 or lower, legacy format is always sent; otherwise the Extended format is sent. 
· The following format is adopted for Extended Long and Extended Long Truncated BSR: Fixed size of 256 LCGi followed by variable number of (fixed size) Buffer Size fields; related buffer size field is added only when the corresponding LCG bit is set to 1 in the bitmap.
· RAN2 will not attempt standardizing buffer size calculation for Rel-17 pre-emptive BSR, nor make any further effort to standardizing triggering of Rel-17 pre-emptive BSR.


Whether there is necessity for the associated logical channel priority extension has not been discussed yet. This paper shares our views on LCP extension in BH link.
2. Discussion
According to 3GPP TS 38.331 v16.6.0 [3], in the LogicalChannelConfig IE, the indicator priority indicates the logical channel priority for a logical channel: 
LogicalChannelConfig ::=            SEQUENCE {
    ul-SpecificParameters               SEQUENCE {
        priority                            INTEGER (1..16),
        prioritisedBitRate                  ENUMERATED {kBps0, kBps8, kBps16, kBps32, kBps64, kBps128, kBps256, kBps512,
                                            kBps1024, kBps2048, kBps4096, kBps8192, kBps16384, kBps32768, kBps65536, infinity},
        bucketSizeDuration                  ENUMERATED {ms5, ms10, ms20, ms50, ms100, ms150, ms300, ms500, ms1000,
                                                            spare7, spare6, spare5, spare4, spare3,spare2, spare1},
        ..., 
    }                                                                                                       OPTIONAL,   -- Cond UL
    ...,  
}

-- TAG-LOGICALCHANNELCONFIG-STOP
-- ASN1STOP
Further according to [3], BH RLC channel is defined based on logical channel configuration as the following:
-- ASN1START
-- TAG-BHRLCCHANNELCONFIG-START

BH-RLC-ChannelConfig-r16::=      SEQUENCE {
    bh-LogicalChannelIdentity-r16    BH-LogicalChannelIdentity-r16     OPTIONAL,   -- Cond LCH-SetupOnly
    bh-RLC-ChannelID-r16             BH-RLC-ChannelID-r16,
    reestablishRLC-r16               ENUMERATED {true}                 OPTIONAL,   -- Need N
    rlc-Config-r16                   RLC-Config                        OPTIONAL,   -- Cond LCH-Setup
    mac-LogicalChannelConfig-r16     LogicalChannelConfig              OPTIONAL,   -- Cond LCH-Setup
    ...
}

-- TAG-BHRLCCHANNELCONFIG-STOP
-- ASN1STOP
From the above definitions with respect to logical BH RLC channel, we can observe:
Observation 1 The existing LCP range “1 ~ 16” is common for both Uu logical channel and BH RLC channel.
When comparing the LCP range, legacy LCG ID space and extended LCG ID space, it is noticeable that:
Observation 2  The legacy LCP range size (16) is 2 times as the legacy LCG ID space size (8).
LCG ID in BSR format is used to indicate the differentiated buffer status among LCGs and the BH RLC logical channel priority is used for resource allocation of UL transmission among BH RLC CHs in the UE side. This two parameters are used in combination for UL scheduling by IAB-DU and resource allocation among LCHs/BH RLC CHs by the scheduled child IAB-MT. the current situation is that LCG ID space is extended while LCP in BH link is unchanged, which results in the fact that the LCP range is much smaller than the LCG space. It may happen that the number of configured LCGs is very large (e.g. >>16). In this case, the number of LCP values may not be enough differentiate the resource allocation priorities of the BH RLC CHs belonging to these configured LCGs, i.e. the same LCP value may have to be assigned for BH RLC CHs belonging to different LCGs. For the BH RLC CHs assigned with the same LCP value, the UE has to perform resource allocation with equal priority though these BH RLC CHs may belong to different LCGs. This means that differentiated resource allocation priority between different LCGs cannot always be achieved. 
Observation 3 The LCP range size (16) is 1/16 of the extended LCG ID space size (256), 
Observation 4 Differentiated resource allocation priority between BH RLC CHs belonging to different LCGs cannot always be achievable due to the small LCP range.
To achieve the benefit from LCG ID space extension, we propose:   
RAN2 discuss the LCP range extension in BH link to match the extended LCG ID range.
The LCP range should be extended to 1~256 or larger.
RAN2 consider the following options: 
a. the new LCP range only applies for BH RLC channel; 
b. the new LCP range applies for both logical channel and BH RLC CH in BH link.
The IAB node supporting extended LCG ID space should also support the extended LCP range.

3. Conclusion
The observations and proposals are the following:
Observation 1 The LCG space is extended to 1~256 and extended BSR format is adopted in BH link.
Observation 2 The existing LCP range “1 ~ 16” is common for both Uu logical channel and BH RLC channel.
Observation 3 The legacy LCP range size (16) is 2 times as the legacy LCG ID space size (8).
Observation 4 The LCP range size (16) is 1/16 of the extended LCG ID space size (256), 
Observation 5 Differentiated resource allocation priority between BH RLC CHs belonging to different LCGs cannot always be achievable due to the small LCP range.

Based on the above discussions and observations, we have the following proposals:
1. RAN2 discuss the LCP range extension in BH link to match the extended LCG ID range.
The LCP range should be extended to 1~256 or larger.
RAN2 consider the following options: 
a. the new LCP range only applies for BH RLC channel; 
b. the new LCP range applies for both logical channel and BH RLC CH in BH link.
1. The IAB node supporting extended LCG ID space should also support the extended LCP range.
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